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{571 ABSTRACT

[n an automatic film transport type camera there is
provided a transmission mechanism for intermittently
driving a film take-in shaft in response to rotation of
an electromotor shaft. A generally cylindrical cam-
ming member in the mechanism is geared for rotation
with the motor shaft and has a reciprocating transla-
tory motion imparted to it so that in the course of
each revolution it transiates toward and then away
from a predetermined position. While it translates
toward the predetermined position, the camming
member is operatively engaged to transmit torque for
rotating the take-in shaft. While it translates away
from the predetermined position, an exposure opera-
tion is actuated.

4 Claims, 5 Drawing Figures
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POWER-DRIVEN FILM WINDING AND SHUTTER
RELEASE MECHANISM

BACKGROUND OF THE INVENTION

This invention relates to cameras of the type having
an automatic film transport.

Automatic film transport type cameras have been de-
veloped to facilitate the taking of what are sometimes
called ““machine-gun pictures.” In use, the photogra-
pher need not manually wind-up a cocking arm to ad-
vance the film in preparation for the taking of each pic-
ture. In the operation of such a camera, an unexposed
portion of film must be transported to a position where
it remains stationary during an exposure operation. It is
important to provide a properly timed sequence of op-
erations to ensure that certain errors do not occur such
as relcase of the camera shutter while the film is being
transported. In other words, shutter release should be
effected after a predetermined holding time has
elapsed. In circumstances in which artificial light is re-
quired for adequate exposure (i.e., “‘bulb photograph-
ing”’), this holding time corresponds to the exposure
time. Prior art automatic film transport type cameras
have suffered from the disadvantage that a relatively
complicated shutter releaser device has been required
to provide this holding time.

SUMMARY OF THE INVENTION

This invention is directed to an arrangement for en-
suring reliable operation of shutter release in an auto-
matic film transport type camera. The arrangement will
be seen to be compact and simple in construction.

To provide the driving torque for advancing the film,
there is provided an electromotor having a rotatable
shaft. A rotatable take-in shaft is provided for the film.
A transmission mechanism intermittently drives the
take-in shaft in response to rotation of the motor shaft
so that an unexposed portion of the film is transported
to a position where it remains stationary during an ex-
posure operation. A generally cylindrical member in
the transmission mechanism is geared for rotation with
the motor shaft. Means are provided for imparting a re-
ciprocating translatory motion to the cylindrical mem-
ber so that in the course of each revolution it translates
toward and then away from a predetermined position.
Means operatively engaged with the cylindrical mem-
ber while it translates toward the predetermined posi-
tion rotatably drive the take-in shaft. Means actuate the
exposure operation while the cylindrical member is
translating away from the predetermined position.

Particularly significant preferred features include the
provision of releaser means operable for directly actu-
ating the exposure operation. A bellcrank has a first
arm engaged with the releaser means so that rotation of
the bellcrank about its pivot point controls the opera-
tion of the releaser means. A second arm of the bell-
crank projects toward the cylindrical member. Means
are provided to impart a cyclical motion to the second
arm during each revolution of the cylindrical member.
in the course of this cyclical motion, the end of the sec-
ond arm sequentially moves from an initial position ra-
dially inwardly with respect to the cylindrical member,
moves longitudinally with the cylindrical member as it
translates away from the predetermined position,
moves radially outwardly, and then moves longitudi-
nally relative to the cylindrical member to return to the
initial position.
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Preferably, the cylindrical member includes a flange
portion and a cam portion that are axially adjacent.
The flange portion has a cylindrical surface against
which the second arm bears while at the initial position.
The flange portion also has a generally annular surface
that pushes against the second arm as the cylindrical
member translates away from the predetermined posi-
tion. The cam portion acts against the second arm to
push it radially outwardly so that it can return to the in-
itial position.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view of a portion of an automatic
film transport type camera including the preferred em-
bodiment of this invention, this view depicting a stage
of operation in which film is being advanced;

FIGS. 2 and 3 are views similar to FIG. 1, with a por-
tion broken away to focus attention on cooperating
parts involved in timing the onset of the exposure oper-
ation, FIG. 2 depicting a stage of operation at which the
advancing of the film has just been completed and FIG.
3 depicting a subsequent stage of operation at which
shutter release has been effected to commence the ex-
posure operation;

FIG. 4 is a side view of a portion of the apparatus
shown in FIGS. 1 to 3 (as seen from the left), FIG. 4 de-
picting the same stage of operation as FIG. 3; and

FIG. § is a plan view of a portion of the apparatus
shown in FIGS. 1 to 3, FIG. § schematically illustrating
a cyclical mode of operation of a bellcrank used in the
preferred embodiment.

DETAILED DESCRIPTION

An electromotor 1 shown in FIG. 1 is fixedly
mounted on a body frame 21 of a camera of the auto-
matic film transport type. A gear 2 is mounted on the
electromotor shaft. The gear 2 is part of a gear train
comprising gears 3 and 4. A generally cylindrical mem-
ber § is geared for rotation with the motor shaft. To this
end, a gear portion 5a of the cylindrical member 5 is
meshed with the gear 4.

As will be explained in more detail below, a recipro-
cal translatory motion is imparted to the member so
that in the course of each revolution thereof it trans-
lates toward and then away from a predetermined posi-
tion (depicted in FIG. 2). The gear 4 is somewhat elon-
gated so that the gear portion Sa continues to mesh
with it as the cylindrical member 5 translates back and
forth.

In addition to the gear portion Sa, the cylindrical
member § of the preferred embodiment includes a
flange portion 5b, a circular cam portion Sc, and a cy-
lindrical cam portion 5d. The flange portion §b and the
circular cam portion Sc¢ are axially adjacent to each
other and are located between the gear portion Sa and
the cylindrical cam portion 5d. '

A supporting shaft 8 is mounted to extend through an
axial bore in the cylindrical member § and between
spacedapart interior wall portions of the body frame
21. The cylindrical member § is slidable relative to the
shaft 8. A stopper 8a is secured to the shaft 8. A spring
17 is positioned around the shaft 8 between the gear
portion Sa and the stopper 8a. As the cylindrical mem-
ber translates toward the predetermined position de-
picted in FIG. 2, the spring 17 is compressed and
thereby provides a bias force tending to urge the cylin-
drical member to translate away from the predeter-
mined position back toward the position depicted in



3,922,696

3
FIG. 1.

A bevel gear 7 is mounted on the shaft 8. The bevel
gear 7, like the cylindrical member 5§, is rotatable about
the axis defined by the shaft 8; but, unlike the cylindn-
cal member S, does not translate. A roller 6 is planted
in a shank of the bevel gear 7 and projects radially out-
wardly therefrom. A projecting cam surface of the cy-
lindrical cam portion Sd intermittently drivingly en-
gages the roller 6 as the cylindrical member rotates.
This driving engagement occurs during the film trans-
port operation phase as depicted in FIG. 1. Disengage-
ment occurs at the end of this phase as depicted in FIG.
2. In view of this engagement and disengagement, it can
be seen that a clutch mechanism is provided in the
drive transmission between the electromotor shaft and
the bevel gear 7.

A bevel gear 9 meshes with the bevel gear 7. The
bevel gear 9 is mounted on a take-in shaft 10 for the
film. The take-in shaft 10 is journaled for rotation with
respect to a part of the body frame 21 and carries a
joint 11 at one end for transport.

A bellcrank 12 has an arm 12a engaged with releaser
means for directly actuating the exposure operation. A
rotatable shaft 13 has its opposite ends journaled to ro-
tate relative to spaced-apart tab-shaped portions 21a,
21a of the body frame 21. A spring 18 wound around
the shaft 13 biases the shaft clockwise as seen in FIG. 4.
A pivot 20 connects the bellcrank to the shaft 13 and
therefore a depending arm 125 of the bellcrank is simi-
larly biased in the clockwise direction. A roller 16 is
provided at the end of the depending arm 12b. During
the phase of operation in which the film is transported,
the roller 16 bears against the circumferential cylindri-
cal surface of the flange portion 5b (see FIG. 1). There-
after, owing to the translation of the cylindrical mem-
ber 5 to the predetermined position depicted in FIG. 2,
the roller 16 moves radially inwardly. Thus, the gener-
ally annular surface on the left side of the flange por-
tion 5b engages the roller 16. Then, as the cylindrical
member § translates back to the left, this annular sur-
face pushes against the roller 16 and causes the bell-
crank to rotate about its pivot point 20 (FIG. 3). In re-
sponse, a releaser pin 14 of the abovementioned re-
leaser means is driven upwardly. The driving connec-
tion between the releaser pin 14 and the bellcrank 12 is
made by a pin 15, which is attached to the releaser pin
14 so as to project between tines of a forked-shaped
end of the upper arm of the bellcrank. A guide block
15a for the releaser pin 14 is provided. A spring 19
wound around the releaser pin 14 provides a driving
bias force for urging the bellcrank 12 to rotate counter-
clockwise so as to return to its initial position.

Consider now the details of the operation of the
above-described arrangement. When the electromotor
1 is energized after completion of a shutter or exposure
operation, its shaft rotates to provide torque that is
transmitted through the gears 2, 3 and 4 to the gear
portion 5a of the cylindrical member 5. Thus, the cylin-
drical member rotates with the electromotor shaft. At
the same time, the clutch mechanism, comprising the
stepped cam surface and the roller 6, is engaged so that
driving torque is transmitted to the bevel gear 7. The
bevel gear 9, being in engagement with said bevel gear
7, is also driven to rotate the take-in shaft 10 and the
joint 11, causing each film transport. Each film trans-
port is accomplished by a predetermined rotation of
the take-in shaft 10 so that the bevel gear 7 also may be
stopped at a predetermined angular position after com-
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pletion of cach film transport by appropriately select-
ing the number of teeth for the two bevel gears 7and 9.
At 1his angular stopping position, the roller 6 rides on
the projecting surface of the cylindrical cam portion 54
of the cylindrical member 5 and thereby the cylindrical
member § translates to the right as seen in FIG. 1
against the action of the spring 17. By this translatory
movement ot the cylindrical member §, the roller 16
which initially had been adjacent to the flange portion
Sbh now is adjacent to the peripheral surface of the cir-
cular cam portion 5¢ (see FIGS. 2 and 4).

The bellcrank 12 is normally biased by the spring 19
in a counterclockwise direction as seen in FIG. 1 rela-
tive to the axis defined by the pivot 20; and, in addition,
its depending arm 12b is urged by the spring 18 against
the circumferential surface of the flange portion 5b.
Owing to this biasing of the spring 18 the roller 16
which was at the position on this circumferential sur-
face is now, upon completion of film transport, brought
by movement of the cylindrical member 5 to a position
preparatory for shutter release. At this position, the rol-
ler 16 bears against a diameter reduced portion of the
circular cam portion Sc. As the electromotor 1 contin-
ues to rotate, the projecting surface of the circular cam
portion 5d of the cylindrical member 5 passes by the
position at which said projecting surface is in slidable
contact with the roller 6 and, at this moment, the cylin-
drical member translates back to the initial position
owing to the action of the spring 17. As the cylindrical
member 5 is thus translated, the roller 16, which has
been locked by the generally annular side surface of the
flange portion 5b against the diameter reduced portion
of the circular cam portion Sc, now moves to the left as
seen in FIG. 1 and rotates the bellcrank 12 around the
pivot 20 clockwise as seen in FIG. 3, pushing the pin 15
and the releaser pin 14 up so that said releaser pin 14
may release the camera shutter.

When further rotation of the electromotor 1 brings
the roller 16 to a position at which said roller 16 comes
into contact with a diameter enlarged portion of the
circular cam portion Sc to cancel the release holding
effect, the releaser lever 12 rotates under the action of
the spring 19 in a counterclockwise direction and
causes the roller 16 to slide off from the circular cam
portion 5c again into contact with the circumferential
surface of the flange portion 5b corresponding to the
initial position. When the electromotor 1 is energized
again upon completion of the next shutter operation,
the cylindrical cam portion 5d and the roller 6 are
brought again into engagement to accomplish a succes-
sive film transport.

With the device of the present invention which oper-
ates, as described hereinbefore, through repetition of
the cycle —the position A preparatory for release —
the position B for release — the position C for removal
of release holding effect — the initial position D, the
roller 16 operates following a quadrangle and thereby
provides a release holding time. The position at which
the roller 6 is stopped upon completion of transport
may be determined by setting the number of teeth of
both bevel gears 7 and 9, so that it is possible for the
time intervals among the time points of transport com-
pletion, release, restoration and transport starting to be
optionally set without operation overlapping by design-
ing the cylindridal cam portion 5d and the circular cam
portion Sc of the cylindrical member § in due consider-
ation of said number of teeth.
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As understood from the aforegoing description of the
preferred embodiment of this present invention, there
is provided a releaser device of such an arrangement
that there is disposed between the drive transmission
system for automatic transport and the releaser pin the
lever member of which the operation is put under con-
trol of the cam mechanism to obtain an appropriate re-
lease holding time and thereby reliable release opera-
tion may be achieved with simple and compact con-
struction.

What is claimed is:

1. In an automatic film transport type camera, the
combination comprising:

an electromotor having a rotatable shaft;

a rotatable take-in shaft for the film;

a transmission mechanism for intermittently driving
the take-in shaft in response to rotation of the
motor shaft so that an unexposed portion of the
film is transported to a position where it remains
stationary during an exposure operation;

the transmission mechanism including a generally cy-
lindrical member geared for rotation with the
motor shaft, means for imparting a reciprocating
translatory motion to the cylindrical member so
that in the course of each revolution it translates
toward and then away from a predetermined posi-
tion, and means operatively engaged with the cylin-
drical member while it translates toward the prede-
termined position for rotatably driving the take-in
shaft; and

means for actuating the exposure operation while the
cylindrical member is translating away from the
predetermined position.

2. The combination of claim 1 wherein the actuating
means includes releaser means operable for directly ac-
tuating the exposure operation, a bellcrank having a
first arm engaged with the releaser means so that rota-
tion of the bellcrank about the bellcrank pivot point
controls the operation of the releaser means, a second
arm of the bellcrank projecting toward the cylindrical
member, and means operative during each revolution
of the cylindrical member for imparting a cyclical mo-
tion to the second arm so that its end sequentially
moves from an initial position radially inwardly with re-
spect to the cylindrical member, moves longitudinally
with the cylindrical member as the cylindrical member
translates away from the predetermined position,
moves radially outwardly, and then moves longitudi-
nally relative to the cylindrical member to return to the
initial position.

3. The combination of claim 2 wherein the cylindri-
cal member includes a flange portion and a cam por-
tion that are axially adjacent, the flange portion having
a cylindrical surface portion against which the second
arm bears while at the initial position, the flange por-
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tion further having a generally annular surface that
pushes against the second arm as the cylindrical mem-
ber translates away from the predetermined position,
the cam portion acting against the second arm to push
it radially outwardly.

4. A shutter releaser device in a photographic camera

of automatic film transport type comprising:

a. a movable member of a clutch mechanism pro-
vided in a drive transmission system for film trans-
port having an operation cycle such that said mov-
able member drives at its initial or retracted posi-
tion a film transport mechanism as an electromotor
rotates by one cycle after completion of shutter op-
eration, then, as a result of increase of load occur-
ring upon completion of film transport, moves to a
position preparatory for release where said mov-
able member performs sliding rotation, then, re-
turns to said retracted position while continuing
said sliding rotation and finally stopped at a posi-
tion for driving of said film transport mechanism;

b. a flange portion formed on said movable member
so as to have its cylindrical surface on a peripheral
wall of said movable member;

c. a circular cam portion integrally formed on said
movable member adjacent said flange portion, of
which cam surface includes a part projecting be-
yond said cylindrical surface of said flange portion
and the rest part being lower than said cylindrical
surface; and

d. a releaser member adapted to bear at one end
against the cylindrical surface of said flange por-
tion or the cam surface of said circular cam portion
and to drive at the other end a shutter releaser
mechanism, so arranged that operation of said
flange portion and circular cam portion occurring
as one operation cycle of said movable member
goes on causes said one end to bear against the cy-
lindrical surface of the flange portion during the
driving of film transport, movement of said mov-
able member to the position preparatory for re-
lease occurring upon completion of film transport
causes said one end to bear against the lower cam
surface of the circular cam portion, the subsequent
return of said movable member to its initial or re-
tracted position causes said one end to be operated
by the side of said flange portion and thereby said
other end effects shutter release, the subsequent
rotation of said movable member at said initial or
retracted position causes said one end to bear
against the projecting cam surface and then to
transfer from said projecting cam surface to the cy-
lindrical surface of the flange portion to complete
each shutter release or each cycle of release opera-

tion.
] %* * * *



